Introduction
In this paper, the spatial distribution of economic activity in regions of Turkey and product-market linkages between these regions are analyzed. The idea stems from the NEG (New Economic Geography) theories which suggest that proxy to the markets for the related goods shape the economic activity in a given location. The other features of NEG theories are monopolistic competition, trade costs and agglomeration of industries.
Regional disparities have always been an important debate in Turkey since the establishment of the Republic in 1923. Despite the enforcement of regional development policies in different time periods, the economic differences between the regions have never disappeared. The goal of this study is to provide an analysis on the regional development in Turkey through the effects of agglomeration and dispersion forces. In this paper, the spatial analysis of income and development across 12 regions of Turkey is studied by estimating two non-linear NEG models. To our knowledge, this study would be the first empirical estimation of non-linear NEG model on Turkey and second on any developing country since the previous studies were done on developed countries. 3 This paper first estimates the Harris (1954) market potential function in which the nominal wages are increasing with higher income in other regions and decreasing function of transport costs. The intuition is that distance is a barrier to trade and after weighting the distance in the model, the market potential is the sum of income in other regions. It is also assumed that wages are proportional to market potential which allows us to estimate the model for Turkey.
Second approach followed in this paper is Krugman's (1993) augmented market potential function. Krugman model raises the importance of economies of scale industries and transportation costs. With increasing returns to scale more firms locate together, specialization of labor increases, competition between suppliers increase which all reduce the production costs and enlarge the markets for the firms. Krugman model also determines the wages endogenously as a function of wages and income of other regions.
So far, except Farmanesh (2009) , only developed countries have been studied for NEG estimations. Hence, it is worthwhile to estimate a developing country and to compare the results with developed country. Moreover, Turkey is an excellent country to study the NEG models because of its diverse geographic structure and regional cultures.
The estimation results exhibit that Turkey would fit both Harris' (1954) market potential function model and Krugman (1993) model satisfactorily but some parameter values of the latter are out of range predicted by theory. The findings of this paper suggest that wages are higher in regions with higher consumer demand in Turkey and Turkish industry exhibit constant returns to scale.
Literature Review
The one of the interesting features of economic life is the uneven distribution of economic activity in the space, in the countries and even in the regions. The very early paper tries to explain the differences of economic activity in space is inscribed by Harris (1954) in which he presents the market potential idea where the demand for the goods produced in a given region is the total sum of purchasing power in other locations weighted by distance.
After three decades, a seminal paper of Krugman (1991) explains agglomeration and city formation by transport costs and returns to scale. This work is widely accepted as the emergence of so-called "New Economic Geography" literature. 4 In his paper, the spatial distribution of economic activity is determined by the two agglomeration and dispersion forces. Home market effect, increasing returns to scale and transport costs and price index effect, variety and transport costs imply lower cost to the firms are the two agglomeration forces. The two dispersion forces are agricultural labor which is immobile and market crowding effect, the higher number of competitors in large markets due to low transport costs.
Fujita, Krugman and Venabels (1999) derived Harris market potential from spatial models. In this version, the wages are higher near the higher consumer demand and industrial agglomeration. They also suggest that firms are attracted to cities because of large markets but distracted because of congestion costs.
Lately, there has been empirical study of these models to test the effects on country level. Hanson (2005) divided them into three strands; first strand is testing Krugman (1980) home-market effect whether productions are concentrated near large markets, second strand is in line with Eaton and Kortum (1999) and Keller (2002) examining the diffusion of technology in space and its effect on industry location, third strand analysis whether incomes are higher in region with higher access to larger markets. The influential papers on third strand are Hanson (1998 and 2005) , Redding and Venables (2004) , Brakman, Garretsen and Schramm (2004) and Garcia Pires (2006). (2006) and Farmanesh (2009 ) use Krugman (1993 model, multi-region version of Krugman (1991) , whereas the other papers mentioned use Helpman (1998) variant of Krugman model. The main difference between two models is that Krugman treats constant return to scale good as a freely traded product such as agricultural product where Helpman treats it as a non-tradable product such as housing. Considering the higher housing prices in more populated regions, an extra centrifugal force is presented. As a result, trade cost would have different impact on different models. In Krugman (1991) model the reduction in trade costs promotes agglomeration, on the other hand, in Helpman (1998) model the reduction in trade costs promotes dispersion. Despite these two models seem very different, Puga (1999) showed that Krugman model predicts agglomeration when there is decrease from high trade cost and Helpman (1998) predicts dispersion when there is decrease from low trade costs.
Garcia
Generally, Helpman (1998) model were used in the previous studies but Garcia Pires (2006) shows that Krugman (1993) model is also suitable for empirical test since it is generalized to multiple regions. In addition Puga (1999) states that Krugman (1991) is a regional model which would be appealing to study countries with very strong regional characteristics and differences.
The literature on regional disparities and economic geography of Turkey has grown in 2000s. The important researches analyzing the regional disparities in Turkey are Dogruel & Dogruel (2003) , Karaca (2004) , Erlat & Ozkan (2006) and Kirdar & Saracaoglu (2006) where the authors mainly discuss the regional convergence in Turkey. Karahasan (2010) intends to understand the variation and dynamics of the firm formation on regional base. uses Turkish manufacturing sector data to analyze the spatial economic activity and regional disparities in Turkey. Karahasan et al. (2011) uses linear version of
Harris market potential and wage equation of Redding & Venables (2004) to explain the regional disparities in Turkey. Their result suggests that variation in market potential is an important source of regional differences.
Considering the spatial economic activity in Turkey, Akgungor & Falcioglu (2005) focuses on agglomeration of industries in Turkey across regions and they find out that manufacturing industry has aptitude for regional specialization. Their results are also in line with new economic geography literature where economies of scale and linkages among firms are the motivation for the agglomeration of Turkish firms. Falcioglu (2011) explores the spatial determinants of productivity in Turkish manufacturing industry on regional level. Her findings indicate that related variety, proximity to core areas, capital intensity and high wages contribute to regional productivity.
Theory and Econometric Model
The methodology in this paper generally follows Garcia Pires (2006) and Farmanesh (2009) . The first model is Harris (1954) market potential function (MPF) and second model is Krugman (1993) model. Since this paper is empirical application of these two models and the theory underlying these models is out of scope, we simply discuss important features of the models and their econometric versions.
MPF function can be written as in equation (1) In equation (1), w i,t is the wage of the region i at time t, Y k,t is the income of the region k at time t, d i,k is the distance between region i and k, θ is the constant term and ε t is the error term. The parameters (α) and (β) are going to be estimated. The parameter (α) measures the effect of purchasing power and (β) measures the effect of distance from consumer markets on a nominal wage in a region i. The theoretical restriction imply that both parameters, (α) and (β), must be higher than zero.
In Krugman model the economic geography is shaped by the forces of agglomeration and dispersion. There are two goods in the model, one is differentiated and another one is homogenous which are assumed as manufactured goods and agricultural goods, respectively.
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There are two types of labors; farmers are immobile labors and workers are mobile labors.
Homogenous goods trade freely; however, the differentiated goods are subject to trade costs.
In the model, inverse elasticity of substitution represents economies of scale and higher economies of scale promote agglomeration. The workers are pulled to the location because of higher wages due to economies of scale but they are pushed because of competition. The following equation represents the estimation of Krugman model;
In equation (2), w i,t is the wage of the region i at time t, Y k,t is the income of the region k at time t, w k,t is the wage of the region k at time d i,k is the distance between region i and k, θ is the constant term and ε t is the error term. The parameters (σ), (τ) and (μ) are going to be estimated. The parameter (σ) is the elasticity of substitution, the parameter (τ) is trade costs and (μ) is the share of households' expenditure on manufactured goods. The agglomeration of the industries are promoted by low (σ) because it lets industries to have higher returns to scale, high (μ) since it supports higher demand and low (τ) due to ability of firms to supply remote distances by central locations. In addition, (σ/(σ-1)) and (σ(1-μ)) are reported also because if former is larger than 1, then Turkish manufacturing industry would be subject to increasing returns to scale and if latter is less than 1, high manufacturing share allows for agglomeration of the manufacturing industry in Turkey.
Both models have nice features; however, they pose some econometric problems.
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First of all, wages and regional incomes are determined simultaneously which may lead to bias in the results. In order to tackle first issue, Hanson (1998 and 2005) used time-difference versions of equations (1) without Istanbul region, the largest region in terms of income in Turkey. The details of the differences between regions in terms of income are presented in Appendix and in Figure 1 and 2.
There may be also measurement error in distance since not all roads are in the same quality between regions. Hence, better roads lead to shorter distance time which may not be captured by distance measure in kilometers. Therefore, two samples of distance are used, distance of kilometers and distance of travel time in minutes. The details of distance variable are discussed in details in the next section.
In order to estimate equations (1) and (2), non-linear least square methods is applied since both equations are highly non-linear. To get the parameter values, the initial values of the parameters should be placed in the equations. To achieve the convergence and estimation, the results of the previous studies, mostly Garcia Pires (2006) and Farmanesh (2009) for initial parameter values are being used. however, similar studies follow the same approach. The data used in this paper is yearly disposable income for wages, gross value added for GDP, and distance. All data is in NUTS1 The results of this analysis are in Figure 1 and Figure 2 . The fact that can be observable at the beginning is the existence of spatial differences of wages and GDP within Turkey. The highest wage is in Istanbul region and lowest wage is in Guneydogu Anadolu region. The wages are higher in regions in the west part of Turkey but the differences are not very large. When the spatial distribution of GDP is the case, more diversity between regions is observable. Again, Istanbul has the highest GDP and west part has higher GDP comparing to the east part but now Kuzeydogu Anadolu region has the lowest value for GDP.
Data and Geography of Turkey
These descriptive statistics pose interesting results. Istanbul region has the highest GDP and wage as predicted by theory where higher economic activity leads to higher wages, but Guneydogu Anadolu region has the lowest wage but Kuzeydogu Anadolu region has the lowest GDP, not perfectly in line with theory. In general, the west part of Turkey has higher economic activity and higher wages and east part of Turkey has lower economic activity and lower wages. This general observation may suggest the validity of the theory by Krugman (1993) and Helpman (1954) , but it is necessary to conduct the econometric analysis for stronger support. The next section presents the results of these analyses.
Results
In this section, the estimation results of both model, Market Potential Function and Krugman, are presented in two sub-sections. In all estimations, STATA is used. As discussed in section 2, two samples of region and distance are used, the latter with two measures. The all estimations are done firstly for all period of five years by using full panel data and reported under period section of the tables and secondly for each single year. Unfortunately, both models do not converge to attainable results when time-difference method is used, possibly due to information loss. (Table 2 and Table 3 ), extreme distance with all regions and restricted regions (Table 4 and Table 5 ), simple travel time with all regions and restricted regions (Table 6 and Table 7 ) and extreme travel time with all regions and restricted regions (Table 8 and Table 9 ) are presented, respectively.
The general overview of the results indicates that the parameter (α), the effect of market potential on wages, is always positive in all estimations through Table 1-Table 8 as predicted by theory. In simple distance, the range of (α) is between 0.03 and 0.19. It shows that higher consumer demand increases the nominal wages in a given region. The other parameter estimated by market potential function is (β) which shows the effect of distance from consumer markets on regional wages. As predicted by theory, (β) is always positive in all estimations, ranging from 0.001 to 0.09. This positive relation indicates that increasing distance from consumer markets reduces the nominal wages. The closer analysis of each estimation shows that period analysis provides more reliable results than the year analysis due to significance and higher adjusted R 2 . Table 2 and   Table 3 exhibit similar results showing that the largest region, Istanbul region, does not affect the overall results. We find the similar results in extreme distance analysis presented in Table   4 and Table 5 . In addition, comparison of simple and extreme distance indicate that the highest (β) value and the lowest (α) obtained in simple distance analysis which shows that increasing distance lowers the effect of distance and promotes the effect of consumer demand.
When we look at the yearly results in simple distance, initially we see the decreasing effect of When distance in travel time in minutes is used, the results from Table 6 to Table 9 are obtained. Again, the period analysis exhibits higher adjusted R 2 which shows that more reasonable results are obtained in the period analysis. As one can see, the coefficient of constant cannot be estimated well in Table 6 and Table 7 . The estimated value of the parameters (α) and (β) displayed huge fluctuations between years which is not very plausible.
However, when we look at the period analysis of travel time, we see that the parameter (α) has higher value than the distance in kilometers showing the stronger effect of consumer demand on nominal wages. On the other hand, parameter (β) has lower value when travel time used which means distance has smaller effect on nominal wages in a given region. 
The regions do not include Istanbul region, the largest region in Turkey in terms of GDP. Definition of extreme travel time is given in section 3. Standard errors are reported in parentheses. *Statistically significant
Now, the results of previous studies for different countries and the comparison of the results obtained in this paper with those for Harris (1954) market potential function are represented. Table 10 provides information for such comparison. We only include the results of analyses with distance in kilometers for reliable comparison.
The parameter showing the effect of consumer demand on wages (α) for Turkey is lower than USA, Belgium and Iran and it is in the same interval with Germany and Spain.
Regarding the parameter relating effect of distance on wages (β) is only lower than Belgium.
However, parameter (β) of Turkey has the highest interval between low and high values. In general, it is possible to say that the effect of consumer demand and distance on wages in
Turkey is very similar to those in Spain and Germany. In summary, the nominal wages in Turkey are positively correlated with the distanceweighted sum of income in surrounding regions as predicted by Harris (1954) market potential hypothesis. In addition, our results are comparable and in line with previous studies.
Krugman Model
In this sub-section, the results of Krugman (1993) Model are shown. In simple distance analysis with all regions and restricted regions, again, the period analysis produces more reasonable results than yearly analysis. The parameter elasticity of substitution (σ) is higher than 1 in Table 11 and Table 12 as suggested by theory. However, the value of parameter (σ) ranges from 67.0035 to 65.8924 in period analysis, and from 52.5551 to 80.5184 in yearly analysis, much higher than the values found in previous studies. 7 Hence, the price-cost margin (σ/(σ-1)) becomes very close to 1, ranging from 1.013 to 1.019. This shows that returns in manufacturing industry of Turkey is very close to constant returns to scale since the cost-price margin ratio is slightly higher than 1. When the extreme distance is used in Krugman model, the parameter (σ) is ranged from 70.0651 to 98.6631 and the cost-price margin ratio is ranged from 1.010 to 1.014 which indicates constant returns to scale of manufacturing industry of Turkey. At first place, these results seem awkward but the structure of Turkish manufacturing industry in some sectors such as textile and automotive is partly contract-manufacturing type where such structure may not allow increasing returns to scale. Unfortunately, the parameter (σ) is statistically not significant in all estimations.
The trade cost parameter (τ) is higher than zero in simple and extreme distance analysis and ranged from 0.0001 to 0.0016 as expected by theory. This result shows that increasing distance from consumer markets has decreasing effect on nominal wages in a given region. However, this effect is very small considering the previous studies. In all other estimations of distance, the value of (μ) comes out larger than 1, which is not consistent with theory. Interestingly, the estimation of (μ) generally showed similar problems in other studies. 8 The possible explanation of this inconsistent result with theory is the endogeneity problem posed by the model. If the results from timedifferenced Krugman model were obtained, it would be possible to show whether endogeneity problem is removed or not but unfortunately such results were unable to attain. The travel time analysis of Krugman model exhibits similar results to the distance in kilometers. The parameter (σ) is ranged from 43.8465 to 86.3802, (τ) is ranged from 0.0004 to 0.0038 and (μ) is ranged from 0.8285 to 1.2562, the lowest and the highest, respectively.
But the main problem in these analyses is that adjusted R 2 turns out be negative in most cases which shows that the model does not follow the trend in data. Hence, travel time in minutes as a proxy for distance is not applicable. The comparison of the parameter values estimated in this paper and previous papers are shown in Table 19 . Hanson (2005) and Garcia (2006) The most significant parameter between this paper and the other papers is elasticity of substitution (σ) which is around 10 to 20 times higher in this study than the previous studies.
It means that consumers in Turkey do not value variety as much as in other countries.
Regarding price-cost margin ratio (σ/(σ-1)), the industries in other countries exhibit increasing returns to scale where Turkish manufacturing industry is almost constant returns to scale. A provocative interpretation of such results would be that Turkey and EU have very strong trade relationships and in some sectors EU firms ask Turkish firms to manufacture their brand name products and such business relationships contribute to constant returns to scale structure of Turkish industries.
The trade cost parameter (τ) is found always significant in this paper and generally is similar to the values obtained in previous papers. However, since different types of measures were used to construct distance data in the papers it may be complicated to make such comparison. The most problematic parameter of Krugman model in empirical applications is the share of manufactured goods in expenditures (μ) because the theory states that the value of (μ) should be between 0 and 1 but in most papers the value is out of this range. For example in Hanson (2005) paper, the (μ) is 0.91 to 0.98 indicating very little expenditure on housing. In Garcia (2006) paper, in time difference he obtains the most reasonable (μ) but when levels specification used the results are very bizarre. In this paper, the value of (μ) is 0.75 at lowest and 1.46 at highest which is consistent with the previous studies but not consistent with the theory. 
Conclusion
In this paper, we estimate Harris (1954) There may several weaknesses in this paper which may be overlooked. First, there are differences also within regions itself because we use NUTS1 regions which consist of cities with different GDP levels but this is due to the unavailability of wage data. Second, the geography of wages may be explained by other reasons because time-differenced versions of both models did not converge possibly due to information loss. Therefore, the intercept terms may contain lot of relevant information other than distance and income. Third, the heterogeneity of industries and trade costs are not taken into account, and trade costs are assumed constant across regions.
There are common and different results this paper shares with the previous papers.
First of all regarding Harris market potential function, the effect of consumer demand in Turkey share similar values, on average, for Germany done by Brakman et al. (2004) and for Spain done by Garcia (2006) . However, considering the effect of distance on wages only the paper of Bruyne (2002) for Belgium shows stronger effect than what this paper obtains for Turkey. In general, the common point of the all previous papers estimating the Harris market potential function and this paper is the well fit of data to the model. Considering the previous work using Krugman (1993) model and this paper, the interesting common result is that the share of expenditure on manufactured goods come out more than 1 in all papers except Garcia (2006); however, this share is not consistent with the theory. The significant difference of this paper and the previous ones is the low elasticity of substitution in Turkish data showing that consumers in Turkey do not value variety as much as the consumers do in other countries.
The results of this paper also possess similar findings of the previous works done for Turkish data. As Karahasan et al. (2011) , the market potential of regions are successful and important to explain the dispersion of wages across regions in Turkey. It also adds to the existing literature such that trade costs and expenditure type of consumers partly explains the agglomeration of industries where Akgungor and Falcioglu (2005) do not find evidence for concentration of industries and use economies of scale as a reason of concentration where this paper do not find such evidence.
In any case, the results of both estimations possess interesting and novel results for Turkish economy. The most intriguing is the parameter (σ) which is substantially higher than the other countries which leads to another important value, price-cost margin (σ/(σ-1)) ratio.
This ratio (σ/(σ-1)) gives idea about the returns of scale, and previous studies generally it was higher than 1.15 which suggests the increasing returns of scale. For Turkish industries, this ratio becomes 1.01 to 1.02 and suggests constant returns to scale. When we consider the fact that significant number of the firms in Turkey is small to medium size enterprises, they may not be subject to increasing returns to scale. Hence such structure of manufacturing industry prevented the higher agglomeration of industries in Turkey. Another interesting parameter is (α), the effect of consumer demand on wages, because it turns out be very similar to those of Spain and Germany. So, considering also the similar effect of distance on wages (β), it is possible to say that Turkey has similar distance sensitive trade structure like Germany and Spain. The reasons of such similarity could be the similar transportation systems and infrastructure in those countries or similar geographical lands. Since there were huge road infrastructure investments in Turkey between 2006 and 2010, these investments helped Turkey to have the well-developed and efficient road infrastructure like in Germany.
This study can be extended in several ways for further research. First, the data for NUTS2 regions of Turkey can be employed for the estimation of the both models. Since NUTS2 regions are more diverse and more regionalized, these facts would increase the reliability of data and allow capturing the effect of distance and trade costs on economic activity in Turkey. Second, considering the rapid increasing of trade relation of Turkey with Iraq and Iran over the last years, the related regions of those countries can be also added to the estimation. This would give more accurate picture for Turkey, especially for Southern Eastern region.
To summarize, this paper is the first paper employing non-linear models on Turkish data. The results suggest that relative low effect of consumer demand on wages comparing to other countries would help wage equalization between regions in Turkey and reduce internal migration. Turkey experienced huge internal migration flows in the previous decades; however, such flows did not appear in the last decade. The conclusion from this paper is the constant returns to scale type industries in Turkey lowers the incentives for migration.
